Results. Mutants of Salmonella enterica serovar Typhimurium which lack TolC or

23
AcrB but surprisingly not AcrA were compromised in their ability to form biofilms.
24
This defect was not related to changes in cellular hydrophobicity, aggregative ability 25 or export of any biofilm specific factor. The biofilm defect associated with inactivation 26 of acrB or tolC resulted from transcriptional repression of curli biosynthesis genes 27 and consequent inhibition of the production of curli by mutants lacking AcrB or TolC.
28
This repression was associated with up-regulation of the global regulator, ramA and 29 artificial over-expression of ramA, marA and soxS each decreased biosynthesis of 30 curli, and inhibited biofilm formation. However, inactivation of these regulators did not 31 rescue the ability of efflux mutants to form a biofilm.
32
Conclusions. This work shows biofilm formation and multidrug efflux are co-33 ordinately regulated, and that transcriptional repression of curli biosynthesis causes 34 a lack of biofilm formation which occurs in response to lack of efflux activity or as a 35 result of over-expression of global regulators ramA, marA and soxS. was defective in all these strains, suggesting a common mechanism for the lack of 55 biofilm formation in all mutants.
56
Here, using AcrAB-TolC as a paradigm we investigated the mechanism by which 57 loss of efflux activity results in a lack of curli production. We ruled out export of a 58 factor crucial for biofilm development via AcrAB-TolC and also showed that 59 inactivation of components of AcrAB-TolC did not alter cellular hydrophobicity.
60
However, inactivation of efflux components was found to significantly alter 
Biofilm formation assays
84
Various models were used to analyse biofilm formation in this study.
85
For crystal violet biofilm assays, overnight cultures of strains were diluted in fresh 
Aggregation assays
114
To examine whether loss of acrB or tolC led to alteration in cellular hydrophobicity or 115 aggregative ability two different assays were used.
116
To measure the time taken for strains to settle, strains were incubated overnight in 117 10 ml LB (without salt) broths with shaking (150 rpm) before being placed statically 118 on the bench. Samples (100 µl) were taken periodically from immediately below the surface of the liquid and the optical density at 600 nm measured and recorded.
120
Enteroaggregative E. coli O42 was used as a positive control.
121
To determine whether there were any intrinsic differences in aggregative ability of (inoculated with ~10 7 cfu/ml) at 30°C with shaking throughout the experiment.
158
Induction of expression of each gene was calculated as the ration of average 159 expression (based on 8 biological replicates) of induced samples compared to un-160 induced controls. The students 't' test was used to determine significance of 161 differences in ramA expression.
162
The expression of marA, ramA, soxS, rob and 16S rRNA were also determined by 163 reverse-transcriptase PCR as previously described. 7 The expression of csgBAC and 164 csgDEFG were all determined using comparative RT-PCR, again as previously 165 described. 9 All primers used in this study are shown in Table 2 . and all the structural and assembly genes also needed to produce curli. Expression reporter plasmids. Figure 5 shows the pattern of expression seen for both ramA and 
